Multimerization of the Toxoplasma gondii MIC2 integrin-like A-domain is required for binding to heparin and human cells.
Toxoplasma gondii is an obligate intracellular parasite that causes toxoplasmosis in humans and animals. To invade host cells, T. gondii deploys the contents of its apically oriented secretory organelles that include the micronemes. Contained within the micronemes are proteins that possess adhesive motifs resembling those found in mammalian proteins. The micronemal protein MIC2 is a member of the thrombospondin-related anonymous protein (TRAP) family of adhesive proteins, which characteristically feature at least one integrin-like A-domain. Because of its strict conservation within the family, we sought to define the role of this domain by testing the adhesive properties of recombinant MIC2 A-domain fusion proteins. Since MIC2 is found as a multimeric species in parasite lysate, we also wanted to test whether recombinant MIC2 A-domain bound to its substrate in a multimeric state. In vitro assays of binding to several different potential receptors revealed that the MIC2 A-domain binds specifically to heparin, a ubiquitous sulfated proteoglycan found in the extracellular matrix (ECM). Additional studies demonstrated that this binding is not dependent on the MIDAS site, a well-conserved divalent cation-binding motif that the MIC2 A-domain shares with its mammalian counterparts. The recombinant MIC2 A-domain bound to heparin as a high molecular weight species, as did MIC2 from parasite lysate, indicating that the recombinant A-domain mimics the binding of native MIC2. Multimerization of MIC2 may increase the number of interactions with host cell receptors, thereby forming a multivalent adhesive junction during parasite entry.